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Abstract 



PROBLEM TO BE SOLVED: To obtain a metal complex useful as a catalyst for various asymmetric 
syntheses such as an asymmetric nitroaldol reaction, asymmetric aldol reaction, asymmetric Michael reaction, 
etc., by using a new optically active binaphthol derivative (BINOL derivative) as its ligand. 
SOLUTION: This new metal complex of the formula: [Ma(Mb)x(L12~)y] [Ma, Mb are each an metal atom; (x) is 
0-3; (y) is 2, 3; LI is a Igand] is obtained by using as the ligand LI a new 1 ,1'-bi-2-naphthol derivative of the 
formula [R is COrl (r1 is H or the like), Or4 (r4 is H, a 1-6C alkyi or the like); R1 to R3 are each H, cyano, 
nitro, a halogen, a (substituted) phenyl or the like; (n) is 1-8]. The metal complex of the above formula is 
obtained by mixing e.g. an organic solvent solution of a metal compound of Ma [e.g.; AI(CH3)3] with an 
organic solvent solution of LI and further adding an organic solvent solution of a metal compound Mb (e.g.; 
CH3Li). 
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(1) 



[0080] fiie-jR^ ( 1 ) xm-^tih^mmt^ii. 

M a&t/M bi02«W<04"i:^SS:*^S«iK§lft:'C* 
Bufa-«5^ ( 1 ) ICfcV^T. MaaVMb{i, ^it 

^fim± Lx^mTm^m-r. 

[008 1] Mat mtii. B. A 1 , Sc, 

Ga, Y. In, Si, Ti, Ge, Zr, Sn. P 
b, V, As, Nb, Sb. Ta. Bi, Cr, Se, 
Mo. Te. W. Po. Mn, Tc, Re. At, F 
e, Co, Ni, Ru, Rh, Pd, Os, Ir. P 
t. La. Ce, Pr, Nd, Sm, Eu, Gd, T 
Hf , 



Dy, Yb. T I 



Th. UWW^^l. 



b, 

S, 

[0 082] ^iXio<0 0*>. MatLTJi. B, A 1 , 

Ga, I nm<mmmmmmw»<^mni m±m. s 
i. Ge, snm<^mmmmmm^(r)m^m±ism^ 

La, Ce. Pr. Nd, Sm. Eu, Gd, Tb, D 
y. Pr. Yb^cO^^-^y^ H**<i>a}mSlj^U 

[0 083] MbfcLTti, Witii. Li . Na, 
<r>T)Vij y ^JR^B e , M g , C a.m<r)TiV-f] 'j±3a# 
mifimfhix.^. C:n^>cOd*>. Li, Na, K^^OT 

[0 084] L, {i. TIEHiRit: (2) 

[0085] 

[^4 81 



OH 




(2) 



[00861 -«5S: (2) n«±l~8(r)^5-« 



L, R{4, COri Cn {4, Ci-s T/P^ 
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C2.6 T)uy=-)i^. Ci-s T)\^^^z^mxtin 

Cj.g T}Vy-}V&. C,.B T/l^n^rxS. C 
a. C2.6 r)V*r-)^^. Ci-6 T/I^n^i^*?:^ 

) D 

[oo87]Mecori {cfcv^r, ri \t. imw 
t-y^/K >fyy^/u. n-^>'i-/u^ :t-3i-'<y 

[0 088 3 b'r.;p. ro>^::i;i/. y ra'<rl/^. 1 
/l^. 4-'<.>-r— /i^a^Cj-s T/i^y-zl-X. 

[00893 '<y-izym<^tiM(^<^mizmmm^^ tx 

kLXti. -has. i^ryS. JS#, 

;<h=^rv-, xhdfi^^OCi-6 T/Pn^rv-^^S- 

[0 0 90 3 r2 , r3 {i, ^tl^tm±LX. *3gM 

t-y^;K -<yyf-;P, n-'O'f-yp, 

[009 1 3 liaOr^ iOr4 f: LTf±. tIcSM^. ;< 
x^;p, rntfiU, -f yrotr;p, y^;!'. t - 

yf-;p-. -Yyy-?-;i-. n-'^y^/i^. :t-3r'^y^;i^. n 

yyo^^/I/. l-y-r::iyW, 2-yx-^l^> 3 

-y-?— ;k y^'yxii/u. 1 -'O'T^zi;!^, 2 
7"^/u. 3-^yr-;i^. 4-'<V7"-;ua^<;oC2.6 

rnTjf^ifi'. yN=af5^. t-yh^va^c,.6 r^w 

[00923 ^y-<zym<r>&M<^imizmmmi:^Lx 

[00933 l>r!eC7-2o7*9;l/^;WSCDA;>-^f>']g<7)j 

mmtLXii^ - ham. j^ry», y-yS, iSS, * 

^Jl&. :>(h^>', xh^i^S^c^jCi.e r/U-rJJf-v-S 
^^e?5^-r'l.it**TtS. ^tl. ^'<.y-fef>'^<i. 111 

[009411friBCOr8 i^rs kLXit. X 



ynt/w, -^yyotf/p, y^;i', t-y^;w, 

'fyy-f/l'. n-'O'^/l^. *:t'<yf-;U^. n-^^i^ 

rn'<>:z;p, i-yf--;!'. a-yx-^'P. 3-yf-- 
/u. y^'xxz:./K i-'^>'x-;i'. 2-'^yr-yw. 

^h^i^. xhdfi'. yo^K^v-, >f yro--Kdf 

yh^i^. t-yhdfv-«^<35Ci.6 r/p^^x* 
Ci-6 r;p^;i^. C2-6 ryu^r-zps, c,-8 r/pn 

[00953 IflflBCOri atJfOr* T^^iiSa^Oj: 

0««5W^fiii|li: LTJi. COri i:LT, CO 
CH3 , COCH2 Hft , COCH = CH2 , COP 
h, COCHz Ph. CO2 CH3 . CO2 C2 H5 , 
CO2 CH = CH2 . CO2 Ph, COj CHt Ph. 

CONH2 . CONHCH3 , CONHC3 H7 i . C 

ON (CH3 ) 2 mi:m-f&zti>n'^^. 

[00 96 3 X, Or* bLXii. OH. OCH3 . O 
C2 H5 , OCHz CH = CH2 . OCH2 Ph. OC 

(=0) CH3 , OC <=0) C2 Hb , OC { = 0) 
Ph. OC (=0) CH = CH2 , O (=0) CH = C 

HCH3 m^mf?>ztib^x'^h. 

[0 0 97 3 R' , R'' . RMi. ^ti^'ir,i&±LX . 

**M^. xry*, —has, y y«, mm. mm^ 

ff^^\x3yymr¥: ;<^f\^. x^;i^, TDfcr;P. ^yya 
bvi'. y^/i'. t-y^fu. -iw^/v. n-^y^ 
jU, ^-jf'^y^yU, n-^^v-yp^fcoCj-s Tju^ju 
Ms yu^—ju. -i vTu^<^)V. 1 -y^r- 
2-y7^— yK 3-^7-— )V. y^i^x.—zi'. 1- 
^y7--/u. 2-^yr-—Ji^. s-^yf—fi^. 4-^ 
yy^—il^c/yc^-e T)V't-)Vm. :>ih^i^. Xh:^f 

To^'^ix, ^yTo;KJf>-, yv^i^. t-yh 
[00983 ^y-<zym<r>^M.<r>^mzSim^^Lx 

-(T t i V> y X , Xti h U ^ U )UJi^—)l- 
^c7)M)c,-6 ryl-^yl^v-U/Pxf-^/PSi&^-t. ly 

iByx-;pa<0Mfl8St L-c«> -has. s^rys, 

y-yfH, JSig. mm^co^^vjyym'f'. y^-^P, xf-yp 

*^<7)C,.6 r/t'^/l'*. J<h^i^. xh^ri^a^iOC 
yj,-fum\i. |BI-X{±fflM=5r61i@a<0{^«Sr*LT 

[00993 Htite-js^ ( 1 ) x-mrLh^mm^iza 

\>yXii. MieL, 2fli<oyohy*«JBSILfv:L,2- 

s^mi&«ai.T^-r s i: -g. , 

[0 1003 
[-(1:4 9 3 



0 



C^M<p 




[01013 ( i ) {4, l-:3C0MatC2oc0B I NOL 

amr^o. (a) a. io<7)Matc2o<oB i no 

Jl. lO(?5Ma(C3O<0B I NOLS^ft:*<ffifi!L. $ 

B I N O LEfi[-?{i. ro h > ( ) j&s-O^SI L./>; 

[0 1 023 B I NO Liei4^*<3-?E{i![t;t^ 
C (iii ) O^S'^rD \,Z\i. mUi. (iv) tc^ 

[01 033 ( 2 ) m2<r>:^mm. Tia-iia^ ( 3 > 
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— Q:m<P — 




[0 1043 

[^5 03 [Mc (Md) , (Lj^-),] (3) 
[0 1 053 -iEsC ( 3 ) tCfcV^T. Mc&tXMdli. 

^,c7)d^, B, Si, A 1 , La*«|ttcSft L<, Md 

[0 1 063 gaffi^L2 Ji. TiB5(: ( 4 ) -c^^nsB 

[0 107 3 

[-fb5i3 
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[01081^(4) iZt3\,^X, Mi^^ (poly) t 
SftcJiJISa^rV^. 3|s:|6BB(c*>V^T{l. *'*'i.S^t:L 
[0109] ^i-^|*lfcT5ySS:*-rS»:a-^i: LT 

5ySSrW-ri)T>HUV— (Dendrimer) * 

[0110] ^'aa>^;HbitU^^py«iHj|Krf?,t L 
TA*-rs.Ii:*<-C-^l. (M;e.{dr. ft3Klie^ (») *>^> 

m<nimmiz^ '^wm^zym^ixx\^x t j; < . 

[0111] T5y'-it'J;^-?-l/y>-K';v-S:f#|,J®-^t: 

Jf. NHg . CHg NHa , C, H5 NH^ . C3 H, 

NHa , i-Ca H7 NHa , C4 Hg NH2 . i -C 
4 Hg NH2 , t-C, HgNHj ^<50C,.6 T/U^/P 

TW. PhNHj m<nys,—)VT\y. Cg H5 ch 

J NH2 m<r>Q,T.xiT'y)V^)vr^y'm<nT^ym.. 

(01 121 NH2 CH2 CH2 NHj . NH2 CHj 
CH2 CH2 NH2 , NH2 CH2CH2 CH2 CH2 
NHj , NH2 CHj CH2 CH2 CH2 CH2 NH2 
^COCHa NHCHj CHj NHj , C H3 NHCHj 
CH2 NHCH3 . CH3NHCH2 CH2 CH2 NH 
t . CHs NHCHj CHj CH2 CHj NH2 , CH 
3 NHCH2 CH2 CH2 CH2 CHj NHg NH2 ^ 
COR'INH (CHa) 1 NHRi2-C*$iiS$/rS>' 
NHj NH2 , CH3 NHNHj , Cj H5 NHN 

H2 . CH3 NHNHCH3 ^izVv'Jym^ifimf 




OH 

(4) 

OH 



r5 



[ 0 1 1 3 ] f >- H V -^-Ji, —mff}t>zit$itii-^<r>^ 

g9^JS^t3, 3;^{3 20(5DTDf:t>'S?*^^^$-*S<I 

S)^ (C^i.ff, rpAMAM D e n d r i m e r j i: 

[0 1 1 4 ] A^*».g)PAMAM Ty^V^—tLXii 
m^<r>h<7)tfihh> [-CH2N(CH2CH2CONHCH2CH2N 
H2 ) 2 ] 2 , (-CH2 N [CHj CH2 C0^MCH2 CH2 N (CHz CHjCONHCHj CHj NH 
2 ) 2 ] 2 ] 2 , [-CH2N f 012 CHjCHNHCHz CHjN [CH2CH2 CONHCH2 CH2 N 
(CHj CH2 ©NHCHj CH2 NHj ) 2 ] 2 ] 2 ] 2 ^ S Cl i: ifiX' # 

rUMJifcLTA^t-SCliitT'il. (I?!li.{i\ Cat a 
log Handbook of Fine Chem 
icals (1996-1997), Aldrich# 

[0115] Bina-jKj^ ( 4 ) xr^^ixt L2 tctju 

3>i ( 2 ) -cs^ns B I N o v.wmwi. imx^nn^ r 

u vi^'coasij^m^^-r, Hi^.. mm-mss, ( 2 ) xm^ 

ixSB INOL^«c{i. AlCio-C^H^rttCTSya 
[0 116] *>*>4AfcLT{i. ^^I*l{3r5y«$-W 

-rss:JH^i^rsy«a5^T, ffie-iKi*: ( 2 ) 

iX& B I N O L|^*^|ll^-r& ^ & tCOTJ) 

ixtf. !Hffc:®MI4^rv^. «Sli.tf> I^BEHB^ <4) fcti 

{tS-NH-A-8P^*<, -NHCO— ^-NH-CH 
2 CH2 C (=0) 0-, -N = CH-, -N = C (r 

[0 1 1 7 ] ^fe, BfJieLi Jit/Lj. (751 , l-t'-2 
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6. 

[01 183 
[-fk5 2] 




(13) 

[0 1 211 -ffi^ (13) T«$itSBINOLS^ 
ffcti, Bayston, D. J. ;Fraser, J. 
L. ;Ashton M. R. ;Baxter,A. 
D. ;Polywka, E. C. ;Moses, E. , 
J. Org. Chem. , 63 . 3 13 7 (199 
8) . l,Z^^iXX\>-^h1jmt>Z^-^xm^hZbi}iT 

[0 1 223 ^htifz^^m (13) immimb l 
m^(^m^i^t:m^t^zti)<T^6. -mi (i 

(13) -ns^ns-ft^^aDTk^jBLT 



[0 1191 (3) ^Jgm<^)^« 

(A) HSit ( 1 ) T'*$ns#jf5m<o^j« 

(a) Li cO^Bfe 

B I NOLK^a^Li ti, 01J;ttf , <J:<^J; 0 1 LT^I* 

[0 120 3 
[-(1:533 




(14) 

[0 1 233 HK^ (14) X'm^tii,-(t^^<^d lb. 
Qi}>CHz OHXh^it^ ( 1 4 - 1 ) {is -«5^ 
(13) T^SitS-fb^Sr. M;e.{±\ L i A 1 H, ^ 

[0 1 241 f§<bnJtCH2 OH«c ( 14-1 ) ^{lifl 
tr. m^<7)CR2 Or* f*: ( 1 4-2) fcS^ 
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i*OH2C 




[0 126] $^tc. -mi (14) -cm^ixUt^ 
[0 127] c:<oKlEt::fflv^S^:fc<o-e#«ffi«t LT 
10 12 8] (14) X'm^tl&it-^(Oo 

-m^ (13) T^six^-fb-^tc. h yx^/LT-s 
i^'xf-;i<-®£it, 3^it^i-j\.^ 3'>-ri:x^;p, m-ft 



(14-2) 

[0 1 29] -JiK^ (14) X'»^tlUt-^'mcr>dii>. 
Q*«CH2 Or* (rMi, COrS (rMiCi-sT 

^(13) xm^tL^it-^imyii^mtt:(^-h. ^ 
L<«4S«ft6«E«#ftTl::s riUn-;U ( r« OH) S: 

f^fflS-ii-.?.:^*, (2>-ffil^ (13) x-m^tiiit^i: 

( r« OH) WLy'Mi. ®-jR3« ( 1 

3 ) X'm^iX^^t^m^T)\^^-)l' ir* OH ) «t»f. 

[0130] ( b ) ^amcoMit 

fig-jKst ( 1 ) x-m^ti^^mmiii. mx.is. <?:«o 
XoizLxmikti>zti}^^i,. 

[0131] 

[-(1:5 5] 
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(Li) 



[ 0 1 3 2 ] fiij-*i>. M aco^m^^mcD^mmi^mm 
mm: ( 1 ) trnmizLxmi^^. 

[0133] Macr>^it^mb LTfi. ± 

ar;i'3^i'H. ^wsviyyim. ^m*.mimm^: 
[oi34}^^mkLxii. mm. Ai (c 

H3 ) 3 . Ga (CH3 ) 3 ^<^*«8T;l^5->>i^^* 

[0135] ^JBT/Pn^^- Hk LXii. mz.ll. L a 
(O- 1 -Pr) 3 , Las ( O B ut ) 9 , ^«r)5 
li^y^f Keor^Un^i^H. T i (O- iPr)4 . Zr 

(0C2 H5 )4 V(0^±^<Dr)ua^i^m<7)^ 
[0136] ^m^^oyyimt Lxit. mta. re 

13 , LaCls , NdCls , SmCls , EuCl 

3 .GdClg . TbCla .YbClj . SiC 

14 , SnCl4 , AICI3 , FeClg ,TiCl 

-ess, 

[ 0 1 3 7 ] i^v!. ^mTumimb u-cii. mm. l 

iAlH4. (EDsAlH, (i-Pr)2Al 
(i-Bu)2AlH, BHs.BjHe.CaH 

[0 138] Macrt^mit-^^t^ma&ti. Efi^L, 
l^;PS«(::*ft. 0. l-3^«^*«»4Li^. 

[0139] ^tcfflv^s i t o-ci' ^^mmmt lx 

F, vxf-;wx-x;l., i;=3f =5fi?->-, 1. 2-i^'^h^ 



lMa(MbWL,)yJ 



(1) 

/l^A. HJi^tJJt*, 1. 1. l-hU:^aox^'>-. t 

/pxy, ^v-py. n-^y^^y. n-^^-^y. n- 

^<7)flia&isxxx/i-5S. n. n 

->'';<f-;k*;i^Ars F (dmf) &ff^ii^><7>i- 

[0140] M bco^M^ft-^M b k LTJi. T/W* 'J 

Tli. CH3 Li. n-BuLi. (CH3) 

3 CL i^0^i;f->^A. Li OH, NaOH. KO 
HmirA:^U^myi<.mm. Na, K, Li^toryl^ 
*U^JSs Mg^T;U;!&U±il#JS, NaOCHs, 
NaOCz H5 , KO (t-Bu)m<7)T)U:^<J^m<^ 
r/t-ndf^-K. Mg (OC2 ) 2 ^iOr;l/;«ry±a 
^JgOTyl^^^^-H, LiAlH4 l?SrfflV^SC:fc*«T 

[0141] Mbco^JR^b-^oaSJnMfi. Kffi^Li 
(TJl^fU^&izML. 0. l~3S»@JS*<i3Fitv^. 

[01421 RiEtt> - 1 0 or:~~m\'^mm<^m^^ 

x'cr>wmmx'FimizmnL. m^coimmmmzXr> 
X. smb-t?>^mmi^^Mmttzbtf^x'^&. t 

MiKkLTfflv^a^kt-CSS. 
[0 143] ( c ) «^}H^JRt§f4a0SJi 

^-tsik -s. 
( 1 ) { 1 •• ) io^Ji 

[0 1441 

[fl:56i 
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r,(HaC) 




[Ma-(Mb"V[(k"nyJ 



(1") 



+ (Poly) NHa 

(5) 



lMa"(Mb")x.(Li'VJ 
(3-) 



(P»ly) 



H 



■V/ 

A' 



'n{H2C) 




[0 14 5] (sc*. R* . R6 . R6 imubrntM 
Wc^^t, Ma" ss3<^^s, Mi-tf, mmmmm 

mt. Mb" {±. m4cr)^m. mm. T^u^ffV^mt: 

L, ' (i. HUifiLi «0-?*>. R' j!i«C02 r' 
Jd:OCOCH = CH2 Th?>BlNOL.mmttii^L. 

■t. ) 

[0 146] (ii) »t}H^#JRigf*c (3' 

iJji'^-e, ( 1" ) h^mzr^jm^^^h 
m^Ttimj$i^^h^ti,zx^ . -m.^ (3' )X'm. 

[0 147] Hn%, lUieLi • *<R' *<C02 r' 



(=0) -Jg^tiOlBJ^l^^^tcfflJ^^fL/tLi 
bifiX'^^, 

[0 1481 X. MieLi • <7)o-h. R' *<OCOCH 

=CH2 T$>?>-ft-^(7ym^izii. frie^am 
( 1 " ) crt^mmmmmt^iz. -m^ ( 5 > -c-^^ixs 

X'cr>i&f^mX'Rm^-it&:zt(,zJ:'0. -NHCH2 C 
Hj c ( = 0) 0-^^izXK>-m^iztm^i\J-'i 
U ' im&Zti)<X't?>. 
[0 149 1 ztih(^&mizm^'>tzb<r>x:^tmiib 

LT(±, THF, iy'X.i-fUX.-7-)V. =J:^^-^ 

1, 2-i^;<h^i^x.^ymco:L-7-jUlkmm. ^ 
itJt^i^y. ^'no*;UA. HS^tJS*. 1. 1, 1- 

L h/pjiy. ^i^uy. n—^y^^y. 
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;W7^=ifi^h\ N, N-i^Vf-7l^7j:;WAr$ F (DMF) 
to 1 503 (iii) Lj • (r>m^ 

[0151] c:oK'fbJD7j<:«-»{4. muf. im. m 
[0152] ( i V ) -m^^^mmw ( 3" ) cosjt 

(3" ) *^^^it*<-C§&. IP^, L2 C0*«g^ 

mxM^mm^m^iz. as3<o^js (mc- ) -tt-^ 

SJS?R) tSrii^t, <^V»T\ m4<7>±m <Md' ) >ft 
^!|*iO:t®||SBKSJS[=&jB;t S ^ i: J: 0 SBt^S ^ fc 

[0 153] 

[^1:5 7] 

(3-) 

[0 154] C^-C, Mc' , Md' , L2 ' ItMiit 
l^tSWc^«L. v' 0. 1, 2XI43S-«L, 

w' {42X{±3S:«-r. ) 

Mc' <7)±m-it-^mbLXii. BH3 . B2 He , Al 
(CH3 )3 . SiCl4 , La (O-i-Pr) 3 , 

Lag (OBu' )9 . LaCla iXiiZc^ymim) 
tfc. Md' fOAJR-ft^t LTI±. n-BuL 
i, sec-BuLi, t — B u L i ^ S: •^■ii-^'ixM^ 

■rS<Ii:**T'§^. ^tfOflSttT. LiAlH 

4. (Et)2AlH, (i-Pr)2AlH. (i- 

Bu) zAl H#«rfflv%ac:i:tf-^i,. 
[0 1 5 5]RlKK:fflV>SCi:<0-C^**lil^5«et LT 

it. SS3ZW^|g4C0^Yb-&!BjXtXL, • $-^»L. ^ 



1 . 2 - i^V h i^x rJ' i^^tox-x/Li^jtlK, mit^ 
^uy. ^'on^yWJU. HiS^b^S. l. 1, 1-h'J 

IK, Ky-ffy. h/i^xy. ^v-uv. n-'^^.y^:/. 

n-'^vdp-y-y. n-^y^ymcomii^mmmm.mm 

/l';t;df>-N\ N, N-i^p<f-/P;it;PAr 5 H (DMF) 

[01561 z<r>mkijm±. ®^i6iSf4i-^ic«s^$-fr 

§ia<o:it^o^jRm ( 1" ) ^m^t. o<x\^v. m 

#JSm ( 1" ) fci*^fc^K^$-tJ:T. iTS-^ 
Ma' aVMb' 5:^r-rSia^i-^^^]Sii#: ( 3 ' ) 5- 
#, tt^ll^^JSMa' atJfMb' ^SlJcO^SM 

c' jit^Md' tc3Sitf ■i.^tt^ios^j-^^sm 
(3" ) *#stco-c'*)S. ^rfc. mia^am 

( 1" ) *<«ifea«!|*<^)*&tc{i. ±Mi<9<Ofp'L^(^ 
[01571 z<r):^mizxtn£. micom^^B I NO 

m-hntifix'^h, fa*?. md.^mm¥ ( i" ) o^f 

INOLie^^ (L2 ' ) Sr. '^'L-±mtm^'C%^i 

[01581 ^ri3, tiriB-HRiC ( 3 " ) T«$<x«.ilf^J- 

m^il" ) ^JgBitL^rV^-Cll^iUiJ-^'B I NOLBefi 
T(L2 ' ) S:-^«L, L*»M*t:. Mc' ar/fMd' 

.lc;):©^tc{4, 4"i:^^«*»'«itOiSiJ-^B I NOL 
Mii^ ( L 2 ' ) c07f<S?»i: »^T'# Sid =5rH»:7a« 

jtS:*-ri>«^B I NOLgsffi^=^?r. M^.*><o:tr^{c 

[0 159] 
[^581 
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n(H2C) 




(Poly) 



-NHz 



(5) 



(Poly 



H 
N 



A* 



(CH2)„ 




[0160] --Wt^ < 3 ) , ( 3 ' ) XJi ( 3" ) T'^ 

Mfie-«^ ( 1) . (1 ' ) x«i 

( 1" ) •C-^§ixi.^JR«l«si:l«l« (-(1:4 9#S?J , ^ 
^(Mc, Mc' Md. Md' ) fc ( Lj ' ) t<7) 

ti\ Mc (Mc' ) *iLa«pc07>-^'y-f H'^A l^T 
Md (Md' ) i^l.im<OT)l'y(fV^mco^l,z 
Ji, Mc (Mc' ) <?)l^;HCJsrL-C. S^/UCOL 
J (Li ' ) 3*/U0Md (Md' ) *<ife-^-r5. 
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R. R 


6 - 9 


CH, 


CH, 


CH, 


CO.C.Hi 


CO3C2H5 


S. S 


6-10 


CH. 


CH, 


CH, 


CO.CH, 


COsCbHb 


S,K 


6-11 


CH. 


CH, 


CH, 


CO.C.Hs 




R.S 


6-12 


CH. 


CH, 


CH. 




COsCsHa 


R.R 


6-13 


Ph 


CH. 


H 


COsCHs 


COaCHa 


S, S 


6-14 


Ph 


CH. 


H 


COiCHs 


COaCH, 


R 


6-15 


Ph 


CH, 


H 


COiCHs 


GO2CH1 


R.S 


6-16 


Ph 


CH, 


H 


COiCHa 


COaCH, 


R. R 


6-17 


PhCH. 


CH. 


H 


COsCHa 


COsCHa 


S. S 


6-18 


PhCH. 


CH. 


H 


CO,CHa 


COaCHa 


S, R 


8-19 


PhCH. 


CH, 


H 


COsCHa 


COsCHa 


R. S 


6-20 


PhCHi 


CH, 


H 


COsCHi 


COaCHa 


R«R 



[0204] 



[^602] 



(31) B2 001-31682 (P2001-31 6JL 
in 6 S (tti) 





R« 


R'» 


R" 


R'« 


R" 


* 


6-21 


CH. 


CH, 


H 


CO.CB, 


COCH, 


s, s 


6-22 


CH. 


CH, 


H 


COiCR, 


COCH, 


S, R 


6-23 


CHs 


CHs 


R 


COsCHs 


COCH, 


R. S 


6-24 


CHa 


CH. 


H 


COsCH. 


COCH, 


R. R 


6-25 


CN, 


CH. 


H 


CO.CH.Bn 


COCH, 


S. S 


6-26 


CH« 


CH, 


H 


CGiCHxBn 


COCH, 


S. R 


6-27 


CH. 


CH. 


H 


CO.CH.flD 


COCH, 


fl. S 


6-28 


CHs 


CH, 


H 


CO.CHtBn 


COCH, 


R. R 


6-29 


CHs 


CH, 


CB, 


CGtCsH, 


COCH, 


S. S 


6-30 


CHs 


CH, 


CH, 


CO.C.H, 


COCH. 


S. R 


6-31 


CH. 


CH, 


CH. 


COiCsN, 


COCH, 


R. S 


6-32 


CH. 


CH, 


CH, 


COiCsHs 


COCH, 


R.R 


6-33 


Pb 


CH, 


H 


CO.CH, 


COCH. 


S 


6-34 


Ph 


CN, 


H 


CO.CH. 


COCHo 


S. R 


6-35 


Ph 


CH, 


H 


COtCB, 


COCH, 


R, S 


6-36 


Ph 


CH, 


H 


CO.CH, 


COCHs 


R.R 


6-37 


PhCHi 


CH. 


H 


CO,CH, 


COCH, 


S. S 


6-38 


PhCH, 


CH. 


H 


CO.CH, 


COCH, 


S,R 


6-39 


PhCH. 


OH. 


H 


CO.CH, 


COCHa 


R, S 


6-40 


PbCHs 


CH. 


H 


COiCH, 


COCH. 


R. R 


6-41 


CHs 


CH. 


H 


COsBu* 


COCH, 


S. S 


6-42 


CR, 


CHs 


H 


CO.Bu' 


COCH. 


S.R 


6-43 


CHi 


CHs 


H 


COsBu* 


COCH. 


R. S 


6-44 


CH. 


CHs 


H 


COsBu' 


COCHs 


R.R 



[02053 



[^6031 



m 6 



(32) 32 001-31682 (P2001-31 6JL 





R* 


R'« 


R" 


R" 


R " 


* 


6-45 


CN. 


CH, 


H 


COCH, 


COCH, 


s. s 


6-46 


CH, 


CH, 


H 


COCH, 


COCH, 


S, R 


6-47 


CHa 


CHi 


H 


COCH, 


COCH, 


R. S 


6-48 


CH, 


CH, 


H 


COCH, 


COCH. 


R. R 


6-49 


CHa 


CH, 


H 


COPh 


COCH, 


s, s 


6-50 


CH, 


CH, 


H 


COPh 


COCH, 


S, R 


6-51 


CH, 


CH, 


H 


COPh 


COCH, 


R.S 


6-52 


CH, 


CH, 


H 


COPh 


COCH, 


R. R 


6-53 


CH, 


CH, 


CH, 


COCHt 


COCH, 


S.S 


6-54 


CH, 


CN. 


CH, 


COCtHs 


COCH. 


S. R 


6-55 


CH, 


CH, 


CH, 


COC.Hb 


COCH, 


R.S 


6-56 


CH, 


CH, 


CH. 


COCH, 


COCH, 


R. R 


6-57 


Ph 


CH, 


H 


COCH, 


COCH, 


S.S 


6-58 


Ph 


CH, 


H 


COCH, 


COCH, 


S. R 


6-59 


Ph 


CH, 


H 


COCH, 


COCH, 


R.S 


6-60 


Ph 


CH, 


H 


COCH, 


COCH, 


R.R 


6-61 


PbCH, 


CH, 


H 


COCH, 


COCH, 


S, S 


8-62 


PhCH. 


CH, 


H 


COCH. 


COCH, 


S. R 


6-63 


PhCH, 


CH, 


H 


COCH, 


COCH, 


R.S 


6-64 


PhCHi 


CU, 


H 


COCH, 


COCH, 


R. R 


6-65 


l-C«H, 


CH, 


H 


COCH, 


COCH, 


S, S 


6-66 


t-C«H, 


CH, 


H 


COCH, 


COCH, 


S. R 


6-67 


t-C.Ho 


CHs 


H 


COCH. 


COCHa 


R. S 


B - 6 8 


t-CiHa 


CH. 


H 


COCH, 


COCH. 


R.R 



[0206] 

Bayston, D. J. , Fraser J. L. , 
Ashton M. R. , Baxter A. D. , P 



olywka. E. C. , Moses E. . J. Or 
g. Chem. . 63 . 3137 (1998) . fciS)» 

<D^mzm\ (R) -B iNOL ( 1 5) s-ajujs^ 

t'fflv^T. (R) -B I NOL.mmiiii^&Lt:. 

[0207] 
(^6 11 



(33) H2 001-31682 (P2001-31 6JL 




[0208] 



2 {A 1 (Li ) 3 



(15) 



(15) 

C (B I NO 



DAKCK,), 



2)nBiiLi 
THF 



[02091 
Ut6 2} 



[02 103 (R) -B INOLiS»(*: ( 1 5) 1 20 
mg (0. 3mmo 1 ) *4!E;4<THF3. Om 1 CjgjS 
L. *?^Tlw, hU^f-^l^r^l'S^'^A ( A 1 Me3 ) 
er)n-^^^ym^9 8jjil (1. 02M, 0. 1 mm 
o 1 ) ^Mi. <J:V->-C. |Bl«aS(CT. n-BuLi<7)n 
—^^^ymRl 9 5 jui I (1. 53M, 0. 3mmo 

[02113 <A1 <Li)3 C <B I NOL^^fifc 
1)»-D3 ) <0i3C-NMR (THF. dppn) : 17 



(16) + 




(16) 

2.02, 161.36, 160.89. 137.47. 134.37. 133.45. 132. 
89, 128.76. 128.00, 127.51, 127.28, 126.95, 126.4 
7. 126.13. 125.96, 125.14, 123.69, 120.35. 120.0 
4, 119.76 

[02 1 2] Sg|ftglJ3 {Al(Li)3 C(BINO 

L^3S*2 ) 3 ) <7>mt 

[02 131 
[^1:6 3 3 



CONH. 



[0 2 143 ie5ft^2t^ii>^i^ {Al (Li) 

3 C (B I NOLIS^^I ) 2-] 3 )C0THFJ§M3. 

om 1 tc, -ji^ (17) •c^$a&r$yxf-^>'.-K 

UV- (lar, rps-am i nej fcV^d. 5t«t». 
a' ) 2. OSrSsiDtt. 7 0'Ctcr 

3ii$^JlB»SiI$l*:SitlcJ:'?. SWffSS^i-i^lE 
^<D^mm^ (18) OTHF^?StS:#:t, 
[02 1 53 ^JRIgflt (18) (Ol RX^if h;K n u 
j o 1 ) : 1 6 6 1 cm-i (rS V(r,:^J\^Ti^~Jl') 
[02 163 ^^3, PS-ami ne ( 1 7 ) Hiffi 

nhm^&m (mm. ci**a: o. smmo 1/ 



g. 1 00-200nie sh. catalog No. 

038-09524) <Oi'r3XJ;>(^}Vit^U X^Uy 

f§^.fl./v:ffl^^!B!i&, THF-H-H2 O-EtO 
H->THF^Et2 Ocom'Cm^Lxmzhffiim^''^ 
t:, nt,jXtzPS-ami n e (17) (D^misMii. 
ca. 0. 7 6mmo 1 /gffe-:>it. 



[02171gm4. 
[02 183 
[^k6 41 



BINOL^gS«c2iOi8i 



(34) B2 001-31682 (P200 1-3 1 6JL 



(18) 



OH 

6h 



NHCQ^ 



CONH 



(19) 



[0219] mmmsvnMxfz { a i (Li) 

3 C (BINOLp^f4s2) ) (18)C0THF 

mmz. O-CT'l N-HC 1 2m 1 SriPiSJliitCj: 

t><7)$:*3m 1 T2I1I, THF 3m 1 T2|HlS.tXj^X^ 

;^x-x;^3m 1 T2mmfL. m&v3mmMmm 

$-li:-C. Bms (19) 2. Sg^mc. JR^: ca. 
5 7% mmti. EliRSilTtB I NOLg^f*: (15) 



(19) + 



2)nBuU ' 
THF 



[0220] S^JH^ C (1 9 ) , 
cr> I RX'K^ ( n u j o 1 ) 
he n o 1 cr)OH) 

[0221 ] »ftglj5 <La (Li ) 3 
LIS#*2 ) 2- 3 3 > <OSiBS 
[0222] 

[-fee 5] 



B I NOL^^f*w2D 
: 3 20 0 cm-i (p 



C (B I NO 



NH< 




[0223] mnm4Vni^tlf^B I N O Li^«s ( 1 
9) 2. 3g (ca. 0. 0 7 4mnio l/g) S-HtK 
THF 3m UCSSL, 0'CX\ La (OPri ) 3 <0 
THFjtfR500/< I (0. IM, 0. 05mmo 

1), nBuLltOn-^^-9-y^^9 8At 1 (1-5 
3M. 0. 1 50mmo 1 ) ai/7K(7)THF^l 0 0 
jLtl (0. 5M, 0. 0 5mmo 1 ) *vlCO)lfc:ini;t. 



CONH 



(20) 

{La(Li)3 C (B INOL|^«c2) 2-3 3 > 
(2 0) 

[0 2 24] »tglj6 {BLi C (BINOL^* 

1)2-32 i con 

[0225] 



[-ffceei 



(15) 



1) BH, 

2) i»euLi 

THF 



l-lv 



(21) 



CCXfit 



[0226] (R) -B I NOLi^^i*: ( 1 5) 8 Om 
S (0. 2mmo 1 ) S:i|7f<THF2. Om 1 tcjgjg 
t. *?^Tfc:. BH3 eOTHF^l 0 0// 1(1.0 
OM, 0. Immo I ) S-jDi., iJCV IPIfflKlCT, 
nBuL i£?)n-'v^-!f:x^?Kl 3 0// 1 (1. 53 
M, 0. 2mmo 1 ) SrlHlx I. Cl k tc J: •) . mSS&t^ 



(2 1) c7)THFJg?S*ISigtfc. Z(r)i>(oitmitth 

[0 2 27] gltigl|7 «BLi C (B INOL^ftc 
3)2-3 2 ) <^Wk 
[02 28] 
[-0:6 7] 



(35) B2 001-31682 (P2001-31 6JL 



NHOO 



V 



(21) 



PS-aminc 
THF 



10 2 29] mmme-cnhtitz (bli c (bino 

L^«cl)2-D2 ) (2 1 ) OTHF^«E2. 0ml 
IC. PS-ami ne 2. OgS-^DLT. 7 0°CT'3 

i^is(iiii?fejss5$-4* i i: 0 , mmwiOTH Fmm 



CONH 

(22) \ 

[0230] {BLi C (BINOLl^ft: 
3 ) 2- ] 2 > <0 1 RX^if h;K n u j o 1 ) : 1 5 9 
8 c m-i { r 5 HcO;<?/U--K— ;P) 

[0231]^Ma8. B INOLi^f!|v30i!}ii 

[0232] 

[^681 



(22) 



NHCO 



CONH 



I0 2 3 3]mmm7-Cni^ixtz (BLI C (BINO 
L^#«s3)2-]2 ) (2 2) <OTHFi§?RtC. llJfifiai 
3t|il«|ltcLT0*CT'lN-HC 1 2m 1 ^Uat?>Zk 

Z<7)h<r)^7i<.3m \X'2^. THF3m 1T-2I1I. at/ 

i^x^/i^i-x/i^ 3 m 1 T 2 mmf^ t , a?a-c 3 ^om 

ffliaS$-li:T. aW!K9 (23) «r2. 1 g#fc. IRSP : 
ca. 6 3% (lR^t±. |lIlR$tUtB I NOLS^ft: 



) 



(23) 



2)n-BiaJ 
THF 



(23) 

(15) coM^at^tBLst, 
[0234]^K}i^C (23) 

I R:X'^i' ( n u j o 1 ) : 
he no 1 iOOH) 
[0 23 5] ^lfegl]9 {AlLi 
«s3) 2-D 2 
[0236] 
[^6 9] 



BINOLp^»:3] 
: 3 1 9 0 cm-i (p 

C (B I NOL^ 



} 



COjBt 



[0237] mi&m8Vn(>tltz bino LiS#* 3 
(2 3) (02. 1 g^te7rj<THF3. OmUC^)SS-fr 

OX:r. AlMea On -^=^f-9->'iSaE4 9>u 1 
(1. 02M, 0. 05mmo 1 ) . St/n-Bu Li 
<^n-^^-^>mmS3Ml (1. 53M, 0. 0 5m 
mo 1 ) 2:JBt=:Jn;t.SC:tfe:J:0. SISA 1 Lij 



(24) 

(24) ^ ^ffc, 

[0238] mmm i o 

[0239] 
[•ft7 0] 



+ CH3NP2 



cat(20) 



pS) (26) 

[0 2401 5QSfiaj5T4§^>ny:: {La (Li ) 

3 C (BINOL^I§#2) 20 3 } <20) COTHF 



(SMtStL, ca. 1 Omo 1 %i:=5:.S. ) 
Sr. -AOXUz^&t. —hcij>(ir> (26) 27 0m 
1 ( 5mmo 1 ) , atAt KDi/V-t-ATyl^T'h H ( 2 
5) 66ai 1 (0. 5mmo I ) ^jDi.. -4 0'CtCT 



(27) 

6 5ltff®}«i*Uc. ^-coa. IN-HC 1 1 2m Uni 
0mlX'3llIgfcjtL. <rcO»Kxf-;kj§?a$r^, iPJfi 

/^dt-9-i^= 1 / 9 ) T'«iS LT . a Wi^J-eft S c:. h or 



(36) B2 001-31682 (P2001-316JL 



;Prj-;K27) ^59. 4ing#;t (JRspe 1%) . 

:&:CHIRAPAK AD , )§St?S : 'v^^f V 
rne;mP3->»P=9/l, }§BiiSS=l. Oml/ 
min. «|{il**=2 54nm) ^m^'^Xi^miff'^t^ 

o 




o o 



(28) 



(29) 



[02433 SI]^fiaj9Ti§/^ix/v: { A 1 L i C (BIN 
OLiS^«:3) 2-3 2 > (24) cOTHFSjSJS (»H 
iznt. ca. 1 Omo l%2:^rS, ) ^JB-C, V 
n>'l!i^''<.>->';PxX7^;P (29) 125jul (0. 5 
mmo 1 ) . S.t^'i'^'n^^-feyy (28) 48/x 1 

(0. 5mmo 1 ) ^Mt. ^•C4 4WHtBS#U:'t:. 
-?-<om. KjtEJgftc 1 N - H C 1 2 m 1 SrJPi.TKJtES'f? 
±^it, lUlSrrS'Jt, liIJiS:»i!JC^;H Dm 1 T3 

A^avh^^^-r- (r-fehy/'s^-9->=l/9) 



(15) 



AUJH* 



10247 imrnmix-nhtitiBiNoumwi 

( 1 5 ) (7)24 Omg ( 0. eOmmo 1 ) SrTHF 
5. OmUCi§^L, tKJ^T, LiAl H4 tf02 3mg 

( 0 . 6 mm o 1 ) 4 [HltC^JtT JPi. !t . ^S-C 3 ^ 
SiS**L!tf^. KJ55?SfcNa2 SO, • 10H2 
•<7tcjlli.3t. 7kScolK&6mTL/::«. IN-HC 1 5: 
3mlMt. ZtliWm:^^fU2 Om 1 TSiatttBL 

^'jV'i- (»KX^/U/n-A.;^f-9->-= 1/1 ) \iZX 



pi) 



»<i,n3t~hor;krj-;U (27) <7)*^^ 

[0241] ^tfegiji 1 mm^-^^ 'TiVrn^ 

[0242] 
[^7 1] 



t-<23^ 




.COiBn 



;0>i8n 



T-WSLT , Bfi^l!B))T'*&v>f ^)\Mim ( 3 0 ) S- 1 
04. 7mgf#/t. «*4 8%. 
[02443 Cicotto*, 3t^Mffl:!^9^ (^^>f-fe;P 
(») . : CH I RAPAKAD. mm.:'^^ 

^v/^ y ro tr^pr^i^n -iv= 4 / 1 , ^gtag= 

1. Oml/mi n. *ftai»[:R=2 54nm) S-fflV^T 

5h«f^1t^;tSS*. ft^>n7t!V^ ^;H«P* ( 3 0 ) <0 

[02453 Igtfeglj 1 2 B I NOLB^«:4COS!JS 

[02463 

(^b7 2 3 



OH 
OH 



(51) 

tSmLT, @6<JC7)BI NOLS^ft:4 (3 1 ) Sr208 
mg^#7t, JR^9 8%) . 

[02483 'H-NMR (CDC la , 5ppm) : 
1. 48-1. 56(11, 2H) , 1 . 59-1 .68(01, 2H) . 2. 66(t, J=7. 6Hz, 2 
H) ,3. 52(t, J=6.2Hz,2H) , 5.0(brs, IH) ,6.96-7.09(m,3H) . 
7. 18-7. 31 (m, 4H) , 7. 57 (s, IH) , 7. 76-7. 89(iii, 3H) 

[02493^^6113. BINOLS^«c5c^^ 

[0 2 50 3 

[-ft? 3 3 




CH2Clx 



[0251] mm\ 2-r-fl=^>iutB I NOLg|^#:4 



(32) 

(31)cO107. 6mg (0. 3mmo 1 ) Sr^^b^ 



(37) 32 001-31682 (P2001-316JL 



^V>3. 0mlK;j§»L, O'C'CT^'y/l'K^'a!; H 
8 l;u 1 ( 1 . Ommo 1 ) . St/ h'J if-Zl^r 5 >- 2 
0 0;wl (1. 5mmo 1 ) $rWc:>rFL3t. 0X:-C3 

Xmc (IR*4 9%) . 

[0252] #f>ii;t i^'b*ri/PxXT-;P#:Sr^ i^ 
3 m 1 t^J^L. mm)(l U '^A 1 0 0 m g ^jDi-T OX: 

msm 1 SrJD;iT. Pl?x^/l^5m 1 VSmmiUl't.z. 

: 7 7 -y A ^ A 7 CJ V b ^ 9 :? 




l,vlt^cj:»). aW!B9-C'«>SB I NOLS5#*5 (3 
2)5:37. 6mg^«:. JR*: 62%f romi^'t'::: 

[0253] 'H-NMR (CDC I3 . 5ppm) : 
1. 67-1. 70(m, 4H) ,2. 71 (t , J=7. 0Hz,2H) .4.11 (t, J=5.9Hz, 
2H) . 4. 92(s , IH) . 5. 00 (s, IH) . 5. 74 (dd, J=l . 4 , 10 . 4Hz. 1 
H) ,6. 06 (dd , J=10.4. 17. 3Hz, IH) . 6.31(dd, J=1.4. 17. 3Hz, 
IH) , 7.0-7. 11 (m.BH) , 7. 15-7.34(m,4H) , 7. 61 (s, IH) , 7.82 
-7.93(iii,3H) 

[0 2 54] ^flf!ll4 {S i C (B INOLii»* 

5)202 )(r>mk 

[0255] 

[-ft:74] 



sia4,Na3 

TOP 



Ok 



(32) 



(33) 



[0256] mSI&mi 3Tf#/?>n>iB I NOL^^WcS 
(32) 49. 4mg (0. 1 2mmo 1 ) SrTHF 
2. OmUC^^L, OX^tCT, SiCl4 8. 6;l< 1 
(0. 0 6mmo 1 ) i&SSTLit. iJCV^T, hUX-f-;l^ 
TS>'34w 1 (0. 2 4mmo 1 ) SrJTFL. O'CT 
i^imi-&Zkizj:<o. ^ {Si c (binol 



S^«c5)2-]2 > ( 3 3) <7)THF5giRSri^L7t. 
[0 2 57 1 SQifiJIJl 5 {Si C (BINOL^flc 
6) 2 > «0$5!^ 
[02 58] 
[^t7 5] 



(33) 



PS-anine 
it-lHP 




(34) 



[0 2 59] IS5fi0yi4X'»^>tUtTHF}§?g2. Om 
HZ^ PS-amine2. 0 g^^OL. Sia»CT4 
i^^M+^-SCitlci:'?. «iB<o {S i C (BINOL 

[0 2 60] {S i C (HI NOL^*6) 2 > 



«0 I RX'<.^' b;K n u j o 1 ) :1 730cm-Mx 
Xf-/KO:*;l/Ji<— /P) 

[0 26 1 ] SISS0fll 6 BINOL^ffc6<08!!Ji 

[0262] 

[^t7 6] 



(38) B2 001-31682 (P2001-31 6JL 



o s 



(34) 



(35) 



[0 2 63] leSSeiJl 5Tf#^iXfc {Si C (BINO 
L»i»fl£6)20 2 3 (34) THFJgSMfc. O'CT 

1 N-Hc 1 2m 1 iMt. ^m-wmi^-^immi- 

5t. ^jm*l€:nXL, C:<Ot<7)2:*3m lT-2@. TH 
F 3 m 1 r 2 0. at;^i^*X^/PX— T'/t' S m l T 2 UliJfe 

fSB INOLig^i#:6 (3 5) 5:2. 0 gft/S. JR 
m-.ca. 87% {lami. (sUlXSix-tBINOL^^ 



(35) 



1) A1(CH3)3 

2) n-BiiLi 

THF 




* ( 1 5) OM?:atc^ait;t, ) 
[0 2 64] B INOLU^«:6 (3 5) iOIRX'?.^' 
(nujol) :3300c m"' ( p h e n o 1 CO 

OH) 

[02 6 5] SUfeCTl 7 {Al Li C (B INOLIS 

^f*6) > <mm 

[0266] 
[-(1:77] 

Li, 



(36) 



[0 2 67] I NOLP^«j6 

(35)2. 0«(ca. 0. 0 5 2mmo 1 /g ) 5: 

*|7KTHF3. OmlCFgjgt, O'CJ^TAlMeg 3 

9jul (1. 02M, 0. 04mmo I ) , atfn-B 

uLi<7)n-^^^ymi&26Mi (1. 5 3M, 0. 

OAmmol) i:mi>:iMz.^ZtiZ^O.mMi{ CAl 
o 



Li C (B I NOLiS35«£6) 2 > (36) e^TH 
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